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Assistant C&mtm£5icMier for Patents 
Washington, D.C. 20231 

I>earSir 

We. Brian A. Vaartstta and Eugisne P. Marsh, declare and say as foUows: 

1. We are co-inventois of the subject maner daimed in the above-idendfied aS, 
Patent Application Serial No- 09/603,132. filed 23 June 2000. 

2. 1» Br«ka A- Vaartstia, raceivBd a PhJ5. from Univeisity of Albeita la AJbetta 
Canada, in 1989. I have been employed at Micron Technology, Inc. since 1995. 



3. My research activiiies include, but ^ not limited to. reseaich aod developmeni 
of viqior deposition of thin films, inchiding chemical vapor deposition. 

FAX RECEIVED 
JAN 2 7 2003 
TECHMOLOGY CENTER 2800 
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DeclaratiOfi 

Serial M?»- 09/603,132 ^^S^ ^ 

Filal; 73 J\m^20QO 

/•t.^DEVI<^STRUCTUI^INCLUDlNGRim^^ , 

4. I. Eugene P. Maish. received a PIlD. from ihe University of California Santa 
Barbara in Santa Barbara, California, in 1989. Ihave bcca employed at Micron Technology, Inc. 
since 1995. 



5. My research activities include, \mt are oot limited to. icsearch and development 
of vapor deposition of tfain films, including cliemical vapor deposition. 

6. We have read and are familiar with fbc Office Action mailed 25 November 2002. 
which snhstantiaHy restates the lejections pievionsly set fonh in the Office Aciian mailed 18 
W 2002, with respect to the above-identified application, Wc have also read and «ie famiKar 
with Matsubara et al. CU.S. Pat No. 5.122.923) aod Knroiwa « aL (U.S. Pan No. 6^9.460 Bl). 
We inake this Declaiarion in support of die paieniahflity of the claims of patent appUcaiion 
Serial No. 09/605,132. 

7. We submit there are signincantstiucniraldiflbiences between a sputter 
difiusion barrier layer and a chemical vapor deposited diffusion bamcr layer. 

S. "I^^ctwal differences between a qnrtter coated di«u^ 
chemical vapor deposited diffiisinn banier layer inchide diifeient layer coverage on surfaces 
having complex geometries. Fbr example, sputter coating a contact hole having a high aspect 
ratio would typically result in a disproportionately thicker layer of material developing around 
ihfi opening of the hole as conq«t=d to the other surfaces suirounding or within the hole. As a 
nault. the sputter coated difiusion banier layer may be unable to completely coat the walk 
and/or thcbottom of the contact hole. This would leave regions of the comact hole eithernot 
coated or inadequately coated. 

In contrast, chemical vapor deposited diffusion barrier layers provide highly confonnai 
and onifoim layer coverage on surfaces. This is especiaUy iiue withiespect to surfaces having 
coropfcx geometries. As such, chemical vapor deposited diffusian bander layeis are more 
confoimal and uniform on surfaces ha:vhig complex geomemes (e.g.. contact holes) dian a 
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Deciamion p 
SeriaNo..- 09/002,132 ^ " 

7(102:23 Tune 2000 

For. DEVICE SrTSXJCTVR ES INCLUDING RUTHENIUM SlUClDE DIFFUSION BARRIER LAYERS 
sputter coated diffusion bamer layer. 

9. The structural differenoss belwescn a sputter coated diffruaon bairier Jayer and a 
chemical vapor deposited diffusion banier layer also include diffeicnces in tbe resulting film and 
substrate qualities. For example, sputter coated diffosion bamer l^ers can have a high pinhole 
count as compared to chemical vapor deposited difEusion banier layers. Also, there is linrited 
stress control possible wiih sputter coated diffiision banier layers as compared to chemical v^r 
deposited diffusion banier layers. 

In addition, an undedying substrate to a sputter coated diffusion barrier layer may have 
surface damage. This surfeee damage caused by the spuner coating technique may include 
implantatioa of metal i«o liie underlying substrate. For example, mibemnm can be implanted 
into a siHcon substrate surface during ihe sputter coating of RuSi^ The implanted ruthenium can 
then diffuse into tha silicon substrate. In addioon, siHcon can be implanted into platinum 
suifhcses during sputter eoadng of RuS ^ where the silicon can diffuse into the platinum 
containing substrate. Either example of diifijsion into the underlying substrate provides a 
stnictoral difference between a spuner coated dtflfusion banier layer ?md a chemical v^or 
deposited diffusion barrier layer. 

10. Jn view of ihe above, our conclusion is that sputter coated diffusion barrier layers 
and chamical deposited diffusion banier liQfeTs have diffeitait structures. As such if a 
chemical vapor deposited diffusion banier layer and a sputter coated diffusion barrier layer were 
analyzed by one skilled in the art these structural differences, as described above, would allow 
one skilled in the art to identii^ the diffusion banier layer as either being a sputter coated 
diffusion banier layer or a diffusion barrier layer having been deposited by a diffferent technique 
(e.£.. chemical v^or deposited diffusion banier layer). 
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Declaration 

Serial No..- 09fmA32 ^"^"^ 
/ZCext 23 June 2000 

Eon PEVICE STRUCTURES INCLUDINC RITtHENTOM SILTODB DIFFUSION BARRIER LAYBHS 



II. We farther declare that statements made herein of our Imowledgc are true, and 
that all statements made on infbnnaiion and belief are believed to be tree: and fiinher that these 
statements were made with the kDowlcdfie that willful false statements and the like so made aie 
pmnshahk by fine or imprisonmem, or both, under Secdon 1001 of Title 18 of the United States 
Code, and that such willful false statements may jeopaidizc tlie validity of the appKcation or any 
patent issued thei-BCin. 



Dated: 



Dated ! / / 2."b / 'P-^rj-S 



By:. 




Brian A. Vaattatn 




iaaeP.Maish 



FAX RECEIVED 

. JAN 2 7 2003 
TECHNOLOGY CEWTER 2800 
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